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(54) VARIABLE GAIN AMPLIFIER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a variable gain 
amplifier circuit that can reduce deterioration in the distortion 
characteristic due to fluctuations in a power voltage. 
SOLUTION: The variable gain amplifier circuit is configured 
such that when an input signal is small and a voltage of a 1st 
bias power sourcely 3 1 is higher than a voltage of a variable 
bias power sourcely 33, a current mirror circuit 104 supplies a 
prescribed current to 1st and 2nd differential amplifier circuits 
101, 102 by the action of a detection circuit 105. When the 
input signal gets higher, the detection circuit 105 detects a 
difference between the voltage of the variable bias power 
sourcely 33 and the voltage of the 1st bias power sourcely 3 1 
and the current mirror circuit 104 supplies a current being a 
sum of a current corresponding to the voltage difference and 
the prescribed current in the case of the smaller input signal as 
above to the 1st and 2nd differential amplifier circuits 101, 
102 by the action of the detection circuit 105, and even when 
the power voltage is reduced, the reduction in the current is 
suppressed to prevent deterioration in the distortion 
characteristic. 
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&k, 

tasted ztixtezm 2 commmm\s\& t amv & 

SfJlESfS 1 XVIg 2 (O l-y^^OiJ s/^i:. iffiEf? 
3Mf40 h7>^**<£>^5: s/^t^M^A^fi* 

MIES! l ST/S? 4 <£> h7>^^o^*o = w^^tc 
Il©^7^iE*\ Sfc, iifJlEjg 2 &T>*S? 3 CO h- 7 

mmm 1 xtx* 2 <z>sif!jit*iiai8& 3 1- 5 v-^ 
? 5 y ^ mm. Sr^-r s * u- > h 5 y —mm t . 
tineas 1 r^tEt t&isA^«-§-w± # £ tos c 

[111**2] ^misIgSfi, ^iro/MTxtEi!AA 

[»**3] fcWEBtt, *5 s^tfteUKgattSix 
fcJB5 2fctf*6© h^Vv^^U tfflEff 5 O h 7 

fcl7©l-7y^?03W^\ ftufEMI 6 <£> h 7 V 

^7*ro=i 1^ m&M 7 <o \- 7 9 1 mm 

1-14, itt«E«ffii6SHJJP$*u, iKJlEli?8cD h 7^**0 

45; t z&mk-rzmxm 1 iE«<opj^j#Ji«[Hi 

8&o 
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S8tt£ixfcJB9J5M*i iroh7y^;?MU MIS 

*£gSBfc$*l5— lffifEg59«D h7V^?©3 u-^ 
f§ 1 5.1/1120 h 7 ^i/x*<O^S. yy~\z^ StllE 
3?l oco h^^^x^ron i^*(4, MIEMI3.RVMS4 

CO h-^^v 5 ^ *<£>^$ S/^fC, HlTlESSl 1 CO h7 Vv?7 

ti?timifa£tiz>kmc y m&mi loh?^^© 

§»** 3 IE*ro »r^;fij#lf tuasg,, 

T, SSI *.T, IlSO!l2Wh7^ 

kr-*k<Dm\z. %2<Dmmmm\Emmj£mmm&. 
znz'ti&v bfrxt£z>z.k *<&®. k-r^mmm<m 

[IS**6] flM20h7>^^5:tU «■ 
Kb* 

mmmiRi?m2<Dhy^v*y-(D=.* y? k, 

3&Xfm4<0 h7^^COx> y * k <Dffi\ZAt>m-%- 

mmm 1 xt/s§ 4©f7>-^? <d#* © = ^ ^ 

30 i'^m^ix. 

1 4 O h7>-v^^^ro-<-^{ci4, ^tS:cd 

IgltfvMT^Sffi;^ huIBSI 2 St5M5 3 <D h 7 

^v?x^<7>^<-7,(Ci4. f51EA^m#ro±t $icJj:Cfc 
^7^iEi\ JErix^n^An^ttr, KrfESI 1 RT*m 
4©h7 ^ roni/^? wPeBI;k±J;>3{1 

ntnejg 1 xv* 2 o^»ii*siH]i^^is^i-s h 7 ^-^^ 

[B»«S7] «tttliaKW:, JBiro^MT^WflE^A* 
HK«)»f^ Srfflfflii-S r. t t i" 6 Cfto 

50 *i&m'ftmm\m&o 
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fcSS&tfSRe^h^v^^Sr^TU iuiem 5 co h ^ 

*u )WrfEJS7Xt5JB8<0 h9v^**<D^— 

KM\ acj*«EE*BiJPS*t, WB*8©h7>^^0 

*u SJEI8© h7y^^^3^^?^ffl*H:t 

Bo 

U^l 0CO h7^^0x^ y^tt*^, JSfetSS:^ 20 

Rtf»40h7^?©3i5jx^^ ttt^JiJJBKS 
mrismi o<£> h7^^^- 

$ n«:tt0t»^«Ml^tt«E S *tT ft * r 4: «: Wt i: -T « 

i o ] is** 9 tiM<D-*smtmmm®t&\cis 
**r-* tonic jf$2oigni««iiiK^^ttiiEs 

11] CD^Kjif (USB 

K ^ 7-@Bi©BI^ 2o^h7>^^^l-Ci 

i-5»*3S 1 75^f»*« 1 0 OV>i 2S ^^C|E^cO pj^fij 40 

H»*q[i 2] ^l23LU ? M2oM»li*IlHl5§^^^v 
h ^ 7— ®B <b£>Pp8tC 2o©h7>^?S:tlT4 
SlR3 0aElUt«lil«39SttKt&^ i^* 3 0>3S»if« 
(HISS LTAMt* s EP *D $ ix5 <t 9 fltlft S *LT ft 3 

EttoTOfUWfMlBll*. 

[0 0 0 1 l 



[0 0 0 2] 

tf, HI 2^*SiLfcJ: 5ft«*Sr*rLTft5^rSCW» 

Bill, ll2i, AM5rW«¥MWl 
1 3 fclC*giJS*tT*riS^ixfct>OfcftoTV^afc<Z>"t? 
*>S. JBl^jSibitWlHlBl 1 ltt. npnWHS 
t;i2(Dh7V^^6 1, 6 2 Sr^LTftSfcOT?, 

ro»i&t5®2<^ h^^^^ 6 i, 6 214, fill: 
^.^ y^^S»c$ix5— »ioh7^^6i© 

218 0^W*S*L«t*^fBl©m*«Hf-8 

ix, *7C g2^h7^^62(D3i/^^it tESf 

««8 o*cii:»SMK*^fcfc^fcftoTv^5 0 ^2(7)^ 

ftttWIIIBg 1 1 2 fit, npn§^3Ml4(Oh7V 

4C7) V"7>*S*9 6 3, 6 4 11 ffilC^vy^^gi 
*\ S4©h7^^64(D3l/^^li, fB 

2(0=a u**}gSi;S7 2^ltESIi8 OMSIBES 
n5fc*tetB2<Offl*»f 8 8*cSMK*n, *fc, SS3 

h7^^ 6 3 co 3 a^mais o^s 

[0 0 0 3] ±iELfc»lXV*4^ h7^^ 6 

i, 6 4<tv<— ^^sje^i ^^r^mass 

l^SBKSnS— l2St/S3^)h7^^6 

«EEj&s*fls-f 6 £ ? «j$ $ ttr ft 5 »raE^M r * man s 

3K«KS*t-CV^5 D — ¥«ii*M(H]Bl 1 3d n 
p nJ&<D%£5RXfif&6<D h7^^ 6 5, 6 6(Cj;5 
^S5«lHlKi:ftor*5i9, te. tSSiC 

UH*£*L5i:#lC Sf3e«ffi^*2<7>^>fT^««8 2 

v?*^ 6 5<D=i U-^^fi, 9c<om 1 RXfm 2 (D h7^ 
XHl, 6 2 ^ y ^ ^ |60h7 ^v 5 ^ ^66 
OaU-^tiU ft^l3Ml40h7y^^6 3, 

[0 0 0 4] i5Mi6^h7V^^65, 
6 6tD3i^ -y^fll^tt, npnWS7St;S8©F7 
y^^ 6 7, 6 8fc±S«««ElKdSSS«Sttfc*fiR 

6 7, 6 8*4. ^36SffiSli«iBE$*t*— *7<D 
h7>i/^^67(D3U^^(t M5(^h7>^ 

? 6 5 5 y ^ t 1 ©AAS? 8 5 I:, fgsco 

h7^^68^3^^lt 5feO^6C0 h^^v 5 ^ 

^ 6 6 $ y ? t *|:» 2 OA*«f 8 6 I:, Ztl? 
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=tS:y*te> y^^mi 3^Lt, Jg8 

CO yv/^^ 6 8<£>:x^ ^te, ^2(7)^-^ 

£ftoTi/>5 0 

10 0 0 5] ^fc^^H, h7>^^ 6 1 

<£>=r ^{Cte, npnM9(Dh7^^69(7) 

^69, 7 0O=3 U-^>m, #^|CX«K8 o tC^jgg^ 
tlZ>— Jjs %£9<D 6 9C0=t^ >y # 1^ ^3 

XVS4©x$ y*««L»7 5, 7 6 ^LT7-^[I 

5, 7 6 ^S0g8IK^^*0» 7Rtf» 8 © h7>v? 
^^ 6 7, 6 8(D-<— *ltZj£Wi£tltlh<Dtte^X\s^ 
5c h7^^ 7 OOX; SB 

5 (DjgJrC^ 7 7^f Iti 7 RXffS 8 CO h 9 V * 6 
7, 6 8<Ds<— ^iCft^$nTV^ 0 

[0006] 35^*«l*«)Rr«flHMMfia»^i8t^-c 

te£*x5<fc }|:4oteo, A*«#tfS/h<^»&tt: 
S8,i o@J±<fc f9/hS< ft 5 J: SKfMWiSixS J: 

oTV^^ ^tt, w<D»fi\ SiatfS4^h7^ 
^^61, 6 4<D=i is? fMXt&itti* =*is?*WEn 

f lWf 2(7)nl/^^I^7 1, 7 2lZ&>tfZ>mJE 

5 0 ^tt, h^y^^ 6 9cD-<— *fc:W\ » 

1 CO h^l/i/X^S lO^U^Mffi^ ^I0^h7 
7 0©^- l4^h7y^^64(D 

= i^*«Eas. **x«xSUra$*x, »9MSio^) 
h^^v^^^eg, 7 oco^^ y^WEEfi, ^co^<— x 

[0 0 0 7] g§ 7 8 CO h ^ > v?* ^ 6 7, 6 8 CO 

*Ktt, $9MI10^)h7^^69, 7 0 
©#x^jx^^5), g6tS7 5, 7 6, 7 7{a^E 

7<tifS^^<mt. *&E'<>(TxnM8 3 

^ico^^^rr^fl;ai8 lcomffict ( 9^ct<ft 

9, *if4i»te, HM40h7^^6 1, 6 

JEj&S±#1-5«> ^(Dtzfr, f 7^l80h7>^^ 

6 7, 6 8(D^<— -XKEpanSn*«JE*S*t<*9. » 
7&Z> + g?8CO h7^^ 6 7, 6 860=3 #mM& 

!7Mg80h7^^ 6 7, 6 8 0>««Efc 
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[0 0 0 8] 

fcW^tc^o^T^, amass o^ie, -rtettrnm 

8 co h7>^^ 6 7, 6 8<ZV<— *mEE;&Mg;TU ^ 
W^7Sra8(D h7Vi/^^ 6 7, 6 8cD=i U 

[0 0 0 9] 

2(Oh7>^^^U #^o=n^ y#*s«SJcSMK 

<Z> h7^^0x^ -/^ k* Kfffi»3RU { »4(Dh7 

*y*j*9o>=*% y#i(OBHcAA«*36SB]jpsix, WE 

*x«x>r v t 6 - ^ v ^ Sr ^ L r iffS® JE ^ fp^p 
£*x. MflB»lXtf*4 0 h7^^^<- *tett, 

co hyyy^^^-xCtt, flJlSA^m -^-co^: t £ Id 
JSC^WTX®/£^ ^n^txfpiP^tLT. iufEgSl 
30 St/14 0 h7^?^(D3 \s ? ? <Om\Z.\tiMt 

#*»6*x« J: 5*rt*ix-C*5Rr*5R|»*»«liII»'eab 

ot, HuiE^is:r/S2(Dii»jii*i[H]sg^«^c-r5 

WE»l^>rT^«BEi:«rlBA*fll#C!>*#S^ 
CTtuie* u> h ^ 9— lllBS^«aES:IW«l't-5tftffliaiS 
[0 0 10] d^S«*lc*5V^Ttt. ^ffilHS&KcfcSffl 

*«iai»©3i5y^««*s«»*ix«o-e, ®ai®ffico 

[ooii] S/b, ±fB»H©aW«r*j«i-*fc*, * 

v^^^^^L, #^<0=c^ 5/^dstBS{cgjRS*xrft5 
»i(036«ilt«|iIK4:, l3Ml4©h7^^5' 

so lbitWI§IK2:dStt(t&ix. *tflE» l SU 5 ^ 2 o h 9 >^ 
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4 CO h 7 (D&*<D n ^tl^tl-f y 

K°-y>xm**ifrLx\M:ffimmMf£timto£i%. tins 

h7^^ co&* co =3 u ? ? <om \c miiK^rtm b ti 

>r we 1 tfrffiA^f t £ kjs r 
[ElKcoi6^^W^^^ffi®K<h^*^LT^St^T* 
[0 0 12] *^««*K*5V^Ttt, fcHJEIBKiSM 

5fcco-Cfe5 0 
[0 0 13] 

FT**«#*i«lHlBS 1 tt. JS 1 tSleJB 1 0 1 

t. m 2 (ommmmmm 1 o 2 1 , ^u^h^-niB 

1 0 4 J&ttSHIBl 0 5 <t £±fc5«/£g3?f tti 
5fctf>-Cfc5 0 ^ 1 COM»)li«ll(HlB 1 0 lten p nff^CO 
»lXy»2©h7^^1, SI2 
OlStbitWiaB 1 0 2 npn«©!3Sr;»4©h 

[0014] fg 1 0>2IMMIeIB l 0 1 K*5^T, « 1 

WtZtiZ—Jj, Ml <n brfitx* 1 <o=i u^^ft, f§ 

1 co-T >fc 0 -^>-^^^-2 1 £^LTB:Bftffi2ii3 4H* 
M^ixS fc*teJB 1 otUAWH^ 5 3^»«Six, Sfc, 

l2^h7y^^2C03Uj7^(j:, » 2 <DS»*iffiIlI 
B 1 0 2COM3CO h^Vi^** 3C03 ^ E 
St«jR3 4^»«$ixTV^* 0 Sfc, m 2 CO^»ig*I[H] 
Kl0 2C*3^T, «3XD«l4^h7^^3, 4 

4co=i u-^te, g2Wyf-^^2 2S: 
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it ^nzmmm 3 4 tcgaRsn* t m^m 2 cotu^s^- 

[0 0 15] tit, 5feco^lS^4CO h7V^^ 
1, 4co-<-;*te. «SteSM)fc£ivC\ ffife<DflSl<D'< 

*tai*fc, tfkttiBlBi 0 ScoA^^fr^M^ix^- 

SI2&I5SI3CO h7>^^ 2, 3cO-<-^^t@S 

fc, ^fflEBi 0 5<7>A*a^S«$nfct<o<k/«coT 
10 v^o ::t\ rT£»mt*«S3 3tt, 1 

MS2(DAASf5 1, 5 2(CppjD$^5A^ff-^CO 

[0016] — *\ 5fccO|g 1 RXtm 2<Db s 7>*S*# 
1, 2cOJi$ »3&U^4<£> h7>^^ 3, 

4CO^ * ttl^tl^^^b^^— SRI 0 4fc 

»i»tf*2©h5y^* l, 2 
co^^tcf*. »lOA**liHF-5 I3MS4 
co h 9 ^v?* ^ 3 , 4 com $ >^ ^ 2 CO A^Jiffi^ 

[0 0 17] «tffl[HlBl 0 5tt, *l©^r^ii3 
lcomj±£, n!f/V7^iig3 3comEEircoM^r^ffi 

-SBl 0 4^8t*s-TJ:5Jc#lrtSixTft5t><0-Cfc 
£ 0 i"^t>-b, rco^ffilHlSgl 0 5tt, 11^7^ 

113 i co®/E^pj^y<^r^®ag3 3comHJ: 9 t>^c 
m»% 1 <Ds<^Txnm 3 1 comiE x r> *s 

«at*s* i/VF; 7— EIB 10 4 tc:«Eix5 J: o Kftmir 
-HJB 1 0 4 mstixs J; 5 ^"T^fc^co «fc 0 Mc&tfJtem 

*ttm ^Jx.tf, (m^^T) trtftaiiaiBi 
0 5cottJ^j^{-S;{t, Mi co/<^r^@M3 1 <du&.& 

^r^MT^*JH3 3<^fSEE«t «9 t^C^V^'&tC, dco 
«««36»6©««3»* h 5 5-011 1 0 4^{fef&S 

7-©^ 1 04ran, tfkttHHBl 05C 

40 j:oti 1 co^r^©as3 1 (om&fcvj^s*^ r *m 

Ml 0 5^feO*^*Hitt*^»lC^SSf^ttJ* 
«»fcJiSC'C, ««tKO««E36S*u^h5 9— HBl 0 
4-ejflEix5J;5t-U-Ct>»iB'CS>So ^^vh^7-(Hl 
S§l0 4fi. • «»OElB«**r*brft5t>0 
T% ±3*UfcJ:5*w»UiaBl0 5OtfcmiSWcj6t-c 

[0 0 18] ^{c, JifB«^^*5tt5Wim-ov>Ttft0^ 
so JP*ttfcA*«#*s,h*V^»fr. ^W7^II3 3 
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/h£ftk<D£ft6 0 *<omsk* SiM4^h7^ 
*^i, A<n^\s$ $\^<<n^\st * 

5«£E*T^»t«i:fc*:#$i:*5o -ifr* ^2St/ 
Kl3<7) h7^"^^^ 2, 3|:if4, 3l^^#«Slttt»4f8K 
*xftvvK«itft5o *tt, «ttJHIIISi 0 5(c*3V^ 

t\ h ielggl 0 4t:i:fc5^Tf4, ^&>Wtfe£ 

ifcfcifi^fcj; 9 fc, ftffllHlK l 0 5 f^«atS (El 

^W:^^ tfw^hs^— EJg&i 0 4 

Set LTO*<OB«Kj|gO«flE^* h ^ 9— lelK 1 0 
4^Smm^i: LTiSEttSr t ift-5 0 ^u>h^7- 
IHR1 0 4^*3^X14, ±3*O*0ffl«SE36 s *««*i:S 20 

tit, -rtefr-b. m 

[0019] SS 1 &tffg 2 OAJjm* 51, 52 

^^1, 4 0=U^*ttSEf4«*i>U ^tt^ctoT, 

^ittli±#U iiMS2iZ)ffiMf 5 3, 5 41: 

0 5^*3i^tt, » 1 <zvm r^isai3 1 <Dmi£t*i$c 
fc«EEis^jscfc««E^* u> h ^ 7— me 1 0 4—m 

t, ~5!&'<>( T^nfflk 3 3(7) ®EE£^1 <Ds<«{TX WM 

3 1 (om i E.<Dmcfccxmmm&i o sd^m^stbfc 
mm*m 1 at;^ 2 u> h ^ ^-tu^atcifcix* r 

t t ft <9 , mi XtfSI 2 <D h 7 * 1 , 2<Z)xv 7 

*ir. !3Ml4(Oh7>'^^3 ) 4C0^^^/^<D 

«fc S9»«>a;i#B <b;ft£ w 4: ft 5 0 
^v^^l, 2C0^^ ^/^ £^3&U^4<D h7^v? so 
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1/ V * 7-0S1 0 >9*jf&SHSfc<30i:ftoTV> 
5fc«>. *«Hft«*©*^*s±-f 5ii#4< , *v>1z 
*«**H*©** ft*{b*»BE ^W:^^5o 
[0 0 2 0] Wc, *10»MiCffi5BraE3pJ»it«IiI» 
S 1 <z> i «9 ftttWfc* 1 ^E«l«*«^ov^TH 2 
KLooRWtS. ft**, Hl^**ixfc«fiK!l*tra 

t-TSo *i\ roH2«c**ixytpr**iJ#*l«IilKS 
1 a f4, ftttllHlK 1 0 5RTf% U>h5. =7— glRl 0 4 
0^«cWftEIK*J5S;*s*$nfc^4:, jfeOHlCSSii 

fc^ico-r ^e o ~^v^^-iF2 1 iriio^ 

ffigtg2 1 a a*. ^2^^>e°-^>'^^T-2 2 <t LT 

»203i/^^fijKS2 2a^ **b-Pixffiv^ixrft 

lc:*SJxfcfc©ira— ©t>©T?*>* 0 ^^0^10 5 
f4, npniOS5MS6Wh7^^5, 6i, 
p n p^<£>^7&U^8tf> h^v 5 ** 7, »1 

^60h7^n, 6£J:9£»i*«m&*3tt/$ 

npn»i7Ml80h7^^ 

9 v # 5 cotgSb A*? £ ft 5 «fc o \cm$L S ixfc fc o fc 
ftoTV>5 0 

[0 0 2 1 ] i-ftfc>*). S1\ SR 5 CD h 9 V v?^ ^ 5 <D 

6 h^>-i/^^ 6co-<— f i co^-<^r^@:ai3 

t*C *2 0^«8iE«4 2^»«*ix5— ^5(D 

tt, i£8IE«JK3 4ic % ^tt^ttS^^tt/cfcotftoT 

^oJ7M80F7^^7, 8f4, -<-^^ 

«sic««sna— iE»fLm^3 4 

7co-<-x<h ^ u^^J4, fflS^gjgESixfctcDt 

ij.^^^W^j4, Ii^iiSfi4 l dsafcWSHftSix 

9— m&l 0 4^A^S<tft5^1 1 CO h7V^^ 1 

[0 0 2 2] ^U^h^^-lEji&l 0 4«nf 9 
Mil 1 (O h7>v^^ 9—1 1(4, tB51{c^<— x& 
gaSftSt*!^ SllO h7^^ 1 Itf)^-* 

f4. mzT—Xfc&m£tltzh(Dkt£^X\,^Z> 0 *L 

i9(7)h7y^^9C7)nl/^^|t ilM2 
Wh7 ^ 1 , 2 CO^n v^^iil c^A^ffi^ 5 1 
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ff^^AAflB-S 2fcSiRS;ftfcfc<0£ftoTV*S. * 
ftl !Oh7^^ 1 lO^u^it 5fe{c3di-< 

[0 0 2 3] #:K:, 36^5«MWc*5«t*»ff^ov^TR 

P^-T^o *"*\ IlMl2(OAMf5 1, 5 2C9 

oa*«EEtt, ft i <o^t*®^3 i <om/£t-ftLT « 
ti-eti<D=i \s?$nmt. iaac«jH3 4^j:s«as«jBE 
£titcm*\B\&tm—X'foz> 0 -jj. &mi3i& i o 5 ic 

*3V>Ti*. ftl ^7xljg3 1 <7)®EE^ rT^'W 

r^mag3 3<ow£\zi£\*xtti>z>z.ki£*tj&i,x* 

ft6cO h7>^^ 6C0^ u-^ *«8fEdS«EixS— *u ft 
SCO h Visit** 5t£te = lx ^ if SEix4v\ 20 

ffiffiti-f, Xu^h^ "7— [HISS 104 cog! 1 1 CO h 9 > 
v>^^i l ftl<7>S®Sf£2g4 l^^ooBlf^oSJg 
^SIEixatrwirfcsteS. S9OTIl0(Dh7 

[0 0 2 4] ^tc-jj, SB 1 Rtfft 2 <DAtl^ 5 1 , 

3 3<offl^mjEfi, ^1 0VMT;*m25 3 1 OSBEJ; 9 

^(Dfzib. ft2Xtfft3tf> h^^** 30 

2, 3o=u^#fMKASiijp-ra— »isv»4o 

40^ *«»£tt:«*J>U -ttU-J: 
ot, SlMl4(Z)h7^^1, 4CO^iVe;ft,<Z> 
3l/^^«Eli±#U Slfttf»2©ttJAS^5 3, 

[hiss i o sicasv^-ctt* "5i^^<-rr^mai3 3(7)tB^m 

JEtfSftl<7V^T;*flM!K3 l^SJEJ:«9 t^-cfts-i 
WJ£tt, A^m^/h^v^^^ftiS&t^ ftecoh 

^isi/X? 6 Cft^otS 5 CO h ^>v?^^ 5 CO=t 

Wi:«tot»80h7y^?8i:t=^^8«3&s 

0 4<E>ft 1 1 CO h7V^^ 1 1 CO = ft 1 

<Oj£WfiLM4 1<DmMh. Sl8^h7^^803l/ 

coh^vi/^^9, i oco^ ^ttjs^jf jolt, ft 

lS^2Wh7^^1, 2*0^ yfits ft3& 
r/l4^h7^^3, 4CO^n^ yjHD^tl^inlZLffi 
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[0 0 2 5] fciS, ±^co«^j^^^r« > ftlCO^ 
«8K«4 1tt, ft8cO h7^^8iD3l/^^^x^ 

«Six5J:5K!*tbixTt>J:^to-efc* 0 Sfefc:* ft 
l<DJt«iffijfi4 l *Rtt5wii:ttx.t, 0 2^*5V>T 

l, 2^x; ^^tr— ^t^BBt-, ft l <&H»*iBI3 
Bffl««««4 3Sr, I3OT4^^7^^3, 
4©x5y^t7-^t©||||:, ft 2 OSIflitWlBlKffi 

*fot>, ccofticoM»ii*I[ElS§ffi^m^M4 3&t>*ft 
2 09HbittWilM(ffi£«MEK4 4a. ftl 4 

1 K± «9ft 9&tfft 1 0O h7>^^ 9, 1 OCOxr U 

[0 0 2 6] Wc, ft2 0«n(cfl(fiprK¥U«iiHI§IK 
S 2 OS*IilKfi|^^oV>"r, B 3 Sr#flg toot§et 

o^Tte, IB-0«F*4r«-UT*«>»j||l*lftW*:«* 
U «T> *45 AfcM^RWt 5 i i: its. ^<£> 

pras*j#it«ia»s 2 stuna 1 ic^sttfcnrasfw* 
mm®® 106^ ft 1 Rnm 2 osnttMiiiK 1 0 

1, 10 2^^i/yh^7-[ElBi 0 4 ££>WlfciB:tte> 

(ElKl0 6fi, npnMl2Wil3©h7^ 
**12, 1 3Sr#UT«J*SiXT*5fc<OT, ftl 2 
Xt/ft 13Wh7 Vv^ ^12, 1 3 it. tSS(C-<— ^ 
i>mWc£tiZ>kmc, S2^/W7^M3 2icJ:5gf 
3e^ft2^>/<>rr^«ffitfH3JD*ixS J: 5Jc*oTV^5 
— ft 1 2 co 1 2<7>=i ft 1& 

U?ft2C0 F7^^ 1, 2<D3L^ y?tC *fc, ftl 
3©h7^^13©3W^«:, S3TO4^h 

cOir^oTV^^o $ ft 1 2co h^V-v 5 ^^ 1 2co 

3^5/^13, ^/L/yh^7- EIKl 0 4(Oftl<7)^U>' 
h ^ 9-a*ft^«fiRS*t6 i^^ft l coA^S^- 5 1 
^SJBcSnS— 113© h^>v?^^ 1 3<0^^ 5/ 
^ii, ^7 L/y h 5: mRi 0 4COft 2C0^7 ui/ h ^ *7 
-MtlWticmmZtiZ k *(-ft 2 coA^iffi^- 5 2IC3MK 
^tt/ctc0i^oTv>5 0 

[0 0 2 7] *^6*rtfc*5V^T, ¥«^*ilH]^ 106 
it. ^**Jt«EI*0**-C*>6fc* % ^cOA7^{ffl 
tfflMt©«iftft«^>4v^:i:^f), ft l&t* 

$2(DAM^5 1, 5 2^«jBt**L5ig*$tL*V^ 

ftoI9lK^&o«ftntt|$V^, ftl^I> + ft2 0^i!ili 

fiBmi&ioi, io2^Mit^»iiTt, ^^/c 
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[0028] m3<D&wi l cmz*j&w&mm\E\& 

S 3(7)S*[p]K1ff^{-ov^r, B 4 fc#IB LooRWi" 
So 4*5, HlXttH3^*Sixfc«*S*4:ra-^« 

SrfRt, BIT, *fc*****KRm-6 

S 0 ::^*fMWNIISKS 3tt. fttHlKSSixfc 

^fiJ*#i#*I[IjSg S l tw, jkiE-T 5 J: 5 LT 

tt5*3<oji»it«igKi o 3^A^af-Ktte>ttfct 

«)i4oW5. ffi 3 (^M»±i*ItHjS§ 1 0 3 

te % n p ng©Il 4jtf»l 5 CO F7>^^ 1 4, 
15, ilMS2^T7jg^2 5, 2 

>r >t°-^>'^^^2 3x^2<^^-rr^maa3 2^ 

[0 0 2 9] 4i\ ^1 4(7) h7>^^ 1 4tt, 
3^^^1WS2© h7^^ 1, 2 CD^n ^ y 

»«SixTv^a— ii4St;ii5oh7^^ 

14, 1 5 COx ^ -/^ft. -tJvPft* U> h ^ 7-0K 

1 0 4<ou*a^c»«s^tfct<otftorv^5 4:*^ 

^3^^tf-^>^*^-2 3Sr^L-CtBS^Sl«Six 
fcfc(0<!:4oT^5o 8l4©h7y^?l4 

Z>—Jj. % \ SCO h^>-i/^^ 1 5C0-<— Sl2<7) 

3g26£^LT, »2©/M7^«|3 2fc*RSjh,fc 
fcC0£#oTV>S 0 

[0 0 3 0] d^S«J*fc*3«t5»f^tt, IlMf 2 
SIMmieltt l 0 3KiJ:DHMIS*trjRiawi(!2©36 

1 0 1 , io2-aa^w:^wm 

Bfttttf, **c:Bll<0|gKfl|j*{c*3V^-rraHSr#flBUoo 

10 3A©@Btai!), S§1 4Rt;*l 5(D h7Vv? 
^^14, 1 5 COx ^ y^^mZ(D^^^—y^^m^- 

2 3£^LTi£lK£*LTl>Sfc#>, ^5y^lRl±^ff» 
3MK $ n/c«fiSc<7)?g 3 (OMl<]ii*ilE]SS 1 0 3 A \zit L 

5^ • uvsWc*^ Jfctttt*#fcA*«#fc:fc+ 

[0 0 3 1] JB4(0»W^«5praE3pJ#it«liIB 
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S4(0*#@&«j£;fcio^-t\ H5Sr#ltoofiit 
So &3b\ HlXttH4^*S*Lfc«*Jf*fcW— 

S 0 ^^FT**iJ»i««lHl»S4tt, Mll^Jtlt 

tormwmisi* s 1 scjsr 4 ± 5 4***r# tt 

*5m3C0M»iS#illIBl 0 3 AasA*»fcRtt&*tfc 
totiotv^o rOBfaE5piJ#it«[aKS4tt, 5tett: 
Bl 4 tc*snfcnigs«^;(-*5tt S» 3 co>r v tr— 
10 ^2 3Srfflv^r i:^<J!fe3£f 5<t5^*3 03S»li 
MEIttl 0 3 A^^Wct(0i:iotv^5 0 £ *b 
tc, * i/y F ^ 7-EIB 1 0 4 A^tiJM^-oiio 
T^Sktf>-e&So 

[0032] fg 3 <Dmmmm®& 1 0 3 a 

(1, npn ]&<Dm 1 4 &£>*g! 1 5 CO h 9 > M4, 
15, SlWl2^7^fiKS2 5, 2 6Wi 
2^7^113 2«:±fc*«lrtW*i LT45fc© 
T*fcS 0 Sl4^h7^^^14ft ^co=3U^^^ 
glMl2(Dh7^^1, 2C0^^-/^^, * 

20 fc, |15© h7>y^^ 1 5^=3 U^te, fS3&tf 
*4©h7^^3, 4(OX;^i:, ^tl-ZtligM 
^ntl^-*, il4Mfl5Wh7^^1 
4, 1 5©x; ^^^ffiS^^^tLT^ Uyh; 9 — 
©SSI 0 4 AOffl*a»C»tt*ixfct><Dt4o-CV^5 0 

I14©h7^^14(Z)^-^lt »1<£>A 
fi^b l KttKSixSi:*^ |i^r«S 
2 5^Lt, 3f^*2^>fT^«JESrUl*i-5IB 
2<o^r^miS3 2{C^igE$ttS-^ I150h7 
y^^l5^-^li l2(7)AMi L 5 2«M^ 

30 ix^i:*^ |g2CD^T*}gSv^2 6^tt, 12 

co^wr^mag3 2^sa**ixfcfc©i:*oTv^s. 
[0033] d^*5«figfc*5v>r, m3<Dmmmmm^ 

1 0 3 Aft, mi 4RZfmi 5(7) h7^^ 1 5<D^ 
^T, SfccDEU tC^$tt^m3 0^Bj«i|glHlKl 0 3 

1 4 RU^ 1 5 CO h ^ ^14, 15 i^)x ^ y $ & 

m 3 O^KifiliMlpISS 1 0 3 Att, A^ft^Wb***' 
TL£5fc#>, 5te<DH4^fcJt5»3C036»i««lElKl 

[0 0 3 4] ftK, jB5^*M^«5pr**U»*B«IiIK 
S 5 ©**E**jatteov*-C, 13 6 Sr#Rg LooiP^f 
So **5. Hl^«Sixfc«fiRK*4:W-<o«^B*^ 
ol^ttt, l^-cO^-§-$r#UT- : e(7)P^^ia0^^B& 

RT*W#*«EH»S5tt, Hlfc«4nfc»*EIMM»* 
so tciottS^ 9-0S&1 0 4 
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15 

'<4TXEU61 0 7f4, ^ttllElKi 0 5(^J:^^i 

r*«as3 i oflBEt nras^-<T^a:as3 3<z)i 

(HlKl 0 1, 10 2 0/^-TT^m»fL. Hi 75 

7^[e]5Sl0 7<7)SW^ffi{j:, 5fc<0[§] 1 icSShfc 
0BS«««IC*3*t«* h ^ 7-tH]S§ 1 0 4CD^n^ 

S*«ia4ra«fcfc©£ttoT^S 0 10 

[0035] *^5**^*3*t*"5raE*ij#ii«ia»s 5 

Kl07 coA^S«cf4, Bff3tO«E*HiJo SftS 4 
*oti^ 0 ^Lt, ^WT^IhIKI 0 7*4, C^A^ 

Sr, »lXt;»2(Oh7^^1, 2<D^$*yfi&M 
M^3MJ40F7^^3, 4^x> y^fS 20 

#<s Rr^wr^©ai3 3otMiii^W7^i 

US 1<0®EE4 9 fc*-?fc5#-g\ ttttHHKl 0 5^4 
5fe^0T^O®Et*l^<-YT^[HlKl 0 7(7)A^S 
0 7£>of4, A*a^*3»t*«BE»JP^/iSCfc«*d s , 
»3RO { S4«)h7^?3 l 4(7)^^ yZWMt b 

[0 0 3 6] »5<D»M^«4Rr**J#*«[sIK 
BBLooRKfSo fc*5, B6Xf4H3tC*<Sjh,fc*J* 

SSixfcjSi, 5feo[H6^joVM:^$n^^ic7)^>'t 0 40 

— y>^*^2 1 £ bTgSlOaU^fiStS^ 1 a 

te<OEIg&«/i£f4. S*Wtcg|3^Sixyi:tOi:l^ 

— (7)t^T*fc5o i-^^o, 'MT^IUS&l 0 7f4, n 
p 11^(0^ 9 RVMl 0<O h 7 9, 10, |1 
Ml3 0x^ ^#SSt«2 8, 2 9Xtf»3©/^7 

St\ tftUSIK 10 5 coW^SSrfllfiM-S* 8 co h ^ v 
^^8(D=il/^^lt S3C0/q7«S2 7^ so 



(4, » 9 Rltm 10Oh7 V v 5 ^ * 9 , 10 0V<— * ^ 

[0 0 3 7] *£fc, ^9<7) h7^^ 9^3 
J4, ffi 1 M 2 O h 5 > # 1 , 2 CD:n ^ y ? lOg 

mztiztm^, ikdam^s lKgaasixs— 

*\ ilOcohy^^^lOOnu^^l^ ^3M 
l4(Oh7^^3, 4COx^y^|:^$tL§^* 
^ i2(DAM^5 2te«fcSixfct>^fc*o-C^ 
3 Q $£>t£, i9(Dh7V^^9^^^^|j:, fgi 
<£>^S 5/ ^IgStS 2 8 Sr^bT, |10Oh7^^ 
10<0^s/*f4, ^2<D^i^ ytmnMl 9Sr^L 

[0 0 3 8] JJclC, 36^5«*lCj3Jt5»^-oV^TR 
9H-*o *T> 81X^2^8^5 1, 5 2fcf? 

coffl^jmi£f4, 11^7^113 lOSJE^ifcLT 
/h*ftt^i:ft5o IlMf4(D h7^ 

^^;ft^l^^©£t§£2 1 a, 2 2a^(t 
$*xfcS*IHKi:l^— T*fcSo — tWJIel* 1 0 5 (C 

T*ffi$g3 3<D«EE(CltUT^*>5 C t ^*fJtb"C. 
%%<0 Yvis*/** 6 On l^*«8KtfS8ttft5 — *\ 8 
50 h^v-i/^^ 5{cf4=i u^^«SK(45&ifiK4 v t/«cv\ 
W:^ S7WS80h7^^7, 8Kf4B»E 
^jffijx-f, ^3 0^>TT^SSl«2 7(C(4, |glGD5£m 
SfEJH4 l*»feoBfS<0««36S»Eixiitfwi -t b 

T, ^3c^WT*}gSv§ff 2 7 ^J4, 1 (D^m^t 

i4 1 ^±a*«EtJK3©^>f r^««»2 7<z>jg£tffl[ 

-CJtS5mffl*TJ&s£l^ r^mi£J4. »9Rtf»10 
CO F7Vv/7^ 9, 1 0 0^ .x^^<— ^/^><T^®BE 
i LT«*&Six, I9MI1 0<O h^V^^ 9, 1 

[00 3 9] HSt;i2cOAMi : -5 1 > 5 2 

^A*«**s*#^*&^f4, «rse^>f r^«K3 3 

C00ti^fffii±(4, Ml T*«R3 1 coa/±J: 19 h± 

ktZV. *<Dtz&^ m2R&m3<V Y*7^*J*9 2, 3 
<7)3U^^«iSK36SltJp-r5— IlMl4(Dh7> 
^^1, 4^3U-^^«»4«^L, ^Erix^ioT, 
IlMl40h7>'^^l, 4co^MH03U^ 
^«Ef4_t#b, HMl2C0ffl^5 3, 5 4C 
S3*t*a*iSit*i-<5r t i:^S 0 ^rbT, tftttJEK 1 

0 5(C*3V>T(4. ^M7^tiB3 3(Ota^mjE^M 

1 ^>f7Xtfi3 1 cO®l£4 9 t^tfe^r fc»w#JS 
bT, A^f^ s /h$VN#^tiS?^. »6©h5^ 
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Sfei^2 7^(L ^1 C0^m^l4 1 <0©»ft£, SI8CO 

9, ^9&tJ^ 1 Oct) 9 , 10cO^<— 

^rxlKS±#t5r £ hteZ> 0 ^co7c£>, fg9&tf 
Ml 0<D h^^i?*? 9, 1 0CO3 ^ftiJWSJfiDL 
r x 1 &t/g£ 2 CO h ^ >- ^ 1 , 2 com ^ > ^ t > 
^3S:tK^4CO h7^^ 3, ACD^^y^CD^tfl^f 

[0 0 4 0] ft*5, ±iSO«figW^*3^"Ctt, SglCO^ 
«8ftjS4 1(i, SI8CO h7V^^ 8C0=t Uf? 

3^M7^8KS2 7^3fe5iJgjggStt5 J: 5Ktt&tt 
"Cfc«fc^fctf>T?ifc5o Sfefc, fglco£®^ai4 itK 

tr, »1S0?^2(0 h7^^ 1, 20xv>^7 
-^fc©IBi:, *l^3S»ii«lHl»ffl^«flE«4 
®3&T/g§4<0 h7^^ 3, 4CO^* s/^£T — * 

t<z>W^, IR2 09lttitN(IiIKffi]e«SKK4 4^ tft 
*ixR»5J:5»cbrt>J:v\ rcofgico^ 
ttitMiaBffl£*8Kfl(4 3&t/JB2 0«ElbiMH[gIKA£ 

m^4 4fi, »i outsat 4 i^«t ^9mh 

0CO h^V-v 1 ;*^ 9, 1 OcO^ PtCffitlZmffitm 

[0041] lasictt, Fras*j#it«iaa 

fc«*EIKoa*4»tt*:*i-BI 1 3tD«pffi»Hi:Jt«L 
oo. * OH 8 <05*WtMi:o^tRMt5 3 i b1r 
5o *1\ I28&I>*[21 3fc*3V^ WtofllftMM 
BEii. FraE*lJ#*i*ElKS 5 a fc*3lvCtt. *2itf* 
3 (D h 7 ^zs* ? 2 , 3 C0-<— ^ (12 1 2 

#05) fcfel^THU 12^13(01^7^^6 2, 
6 3<7X— t^tlW^tiatlttfcot, A 

^{f-^co^t^tciSCT^k-ratcoT-fc^o Sfc, (21 
8Xt5Hl 3^*3V>T, KENltt. ^r«*J#*«iai»S5 
ate*3Vvr«:. *lStf*2©HJA»?5 3, 5 4C, 

*fc, &*m& (mi 2#hr) tcss^-m, asixtm 
2coffi^*s^87, s 8^ s **t^ix»e>n«m*«» 

CO U-^yO" Sr^-f t <0 T? &> ^> o 

[0 0 4 2] **M^«5PraE*lJ#it*IiIKS 5 
^Tte, 3pJ»*J»«EE*s«/h$v^* (0-lvft 

-^cou-</u (B8^j3V^-C3KMo4(H£ik#HR) fi. */L 
-12 0 dBma-Cfe50l:*fLt, fi^WC&l^T 
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W«w«5pr*«»ii*iIsIKS 5 a©SB*Wttt, tt3tEEI 
KJ-Jt ITt d B mgS(OSi^4 $ *LT^5 r <b 
R^#5fceoi:fcoT^£ (l2 8Xtfiai 3l£*5V^C* 

[0 0 4 3] ft id, SS6 0«n^fi(5prXfdW4Nflsie 
S6<DS*@B**l-o^t, H9Sr#BLooR«t 
10 5 0 **3, H3XttH6JC***tfc«*K*i:ffI— co« 

^rKfummiais s 5 5t{-m 3 too^ l 

fcirW— o«rt**bT4*3HBt*BIKl 0 6i>K % 

i Rvm 2 <Dmahmm\B\& 1 o 1 , 102 t^r^m 
§o *^«#rtfc*5ir^T, w&mmsM 1 0 e «\ 

A*f5i, 5 2^»«*ixsia*Six*v^a<oiaK 

^6<o«*ltt«M?»as, JB 1 RVM 2 co^ibJg ipgHIK 1 

0 1, 1 0 2^X-Swfc«r»JE-C#, * (Ditto, 
fcEI*»^ll«S*t6rii:4S. -^br. rco^ 
*U<W«iaKS6 0^fftt*iaK»fPH:, ±ML7c¥« 

0 6*cJ:Sf^fflSrBft*ttf, 3fe{-H 6 co[h]K« 

30 [0044] »7<D38M^««praE*ij»*i«iaK 

S 7(D£#E»«*jSfcol^-t\ 121 0Sr#ILooRH 
t5o H4XttH6^«$ix*:«!j*K*i:lRl— <o 

5 0 ropTSBRWMIWIillSS 7lt 5fetc|2 6 
^TK¥U»it«[alK S 5 9c\cm 4 Sr#fig Loo|^0J L 
fciW— 0«rtt#bTte««3«)JIIWi«ia*l 0 3 
3&SA*a^Rttfeixfcfc<7>i:*oTV^fc(0-c*>So 

40 1, 5 2t£S*SnfcA*«***, B 3 co^ib^*I(Hlg& 

1 o 3kz£vmm£tixmi&vm2<Dmmmwm&i 

0 1, 1 0 2— AJlZtlZZ t kf£Z>&&mil^ 9c\Z 

RWfiflfU-TSo **3, »3<oj6»Jt*ia*l 0 3tt, 
5fe(c[2 5 Sr#fi8 Loof^P^ Lfcfg 3 co^SjiSi|Ji[p]gg 1 0 
3 AOlElBSi:S*t). ^1 4X^11 5CO h7^^ 
14, 1 5COm^ >>^^^3CO^^t: 0 — 3 

so S*Lfc«*<0»3 0*»lfBiai»l 0 3 AlCJtbT, a 
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[0045] %8<D&wi,c&z-si%zmnmm\Bi& 

S 8WS^[HlSS»fiS;i-o^T. Hi 1 £#B3.LootftBJ 
#^^(-oi>T(i, ^-ro??f5r#ltt<?)llifffl/'j:iS 

^fiJ»l«i|ilH]SSS 5 te, 5fctll 5 £#B8 LoofftPJ L 

m 3 (DMKtitSlHlSS 1 0 3 AK*3^T\ 3H4.R 
t?H5©h7V^^14, 1 5K)3i$ 
SH*c£;ix;fcr tCMKLT, /MT^lHlKl 0 7 A<Z>tti 

tvfe^-Yr^lHlSSl 0 7 9St;f 1 0tf> h 

Ml 5roh7>"^^i 4, l 5»3i5; yffrmWiZn 

moo^r. m3<ommmm\Bimi o 3Ai,-i. mi 4%. 

Xfmi 5<D h7^7^ 1 4, 15©i?7?«g 
^£tLfcPES£&oT3o<3, -W^(c*5^T. Sfc^lll 
0iC^$tLfc^3CO^SUiil>IlHlifgl 0 3IC43V^-Ctt, ^ 
3©-fyf-^7^2 3^fLTf 1 4MS1 5 

tMiMStot^rv^, r^3oS*jiii|il 

[IlSSl 0 3 A(4> ATim-^V^^S^'-l'-T-S y? • U 

%<Dmi 0^*5tt5^3cD^l»)J«itiI[e]^l 0 3 tit b 
t, J£$fcift/Mf#A73t3Si-£t>wi&o-c^5o 
[0 0 4 6] ft*s, ±i!iLfcIe]S§*«Sc0iJ(c:*3^Tfflv>fc 

-7^ct©isffl 1- y ? zm\,^xmn\zMi& 
LXh&i<^ttem&X'lbZ> a 

[0 0 4 7] 

Ii©h7y^^SO ! «2wii)iWro$4©h 



(11) M2 00 1-2 9 2 0 

20 

[HlffiofBi^tftejn 

[El 1 ] mi co^P^(^5^I^J^#ii*Ill]^wS*[lll^ 

10 im2] miicm£titz-sf^mmm\Ei®(0 3: vm^m 
f£ m&mm.m z *-r mmm x h 3 0 
in 3] ^2^Bj(^5»r^j»iiii'siHiKws*[H]K 
ffii&z^-tm&mxhz, 

[14] ^3<D^BJ(C^?,pI^J#liit>S!E]SS(Oa*(flI^ 
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